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The purpose of this guidance isto provide atool for Arizonaar quality agenciesto usein the event of a
PM,, exceedance or violation which is believed to have been caused by dust suspended by high
winds. Implicitly the Technica Criteria Document addresses the 24-hour form of the PM, o standard,
however exceedances of the annua PM, o standard could aso be eva uated by these proceduresin
Stuations where high wind 24-hour PM, events are shown to cause the annua standard to be
exceeded. This document lays out the steps and decision-making process, that if followed through to
completion would result in arequest to ADEQ to agree that the PM, exceedance event is anatural
exceptiona event under the ADEQ palicy. If ADEQ concurs, the request would be forwarded to the
EPA as anatura exceptiond event. Current EPA policy which was published in aMay 30, 1996
memorandum entitled " Areas Affected by PM,, Natural Events', requires this notification to occur
within 180 days of the exceedance. Timely natification of a qudified naturd exceptiond event would
result in flagging of the PM, exceedance vaues in the EPA AIRS database, and the commencement of
aprocess to develop a Natura Events Action Plan (NEAP) by the Arizona agencies working with
dekeholdersin order to minimize the effects of any future natura exceptionad events, per the ADEQ
and EPA policies. The NEAP must bein place within 18 months of the exceedance.

In the case of an exceedance that did not cause aviolation of aPM,, standard, the technica process
described in steps 1-3 below could aso be followed in order to determine whether the event qudifies
asanaurd exceptiond event. Thiswould provide vauable information for planning purposes and for
deciding whether to proceed with data flagging and NEAP development or smply to change sampling
frequency. On the other hand, if the exceedance caused a PM o violation it would be necessary to
complete steps 1-3, and to file notification to

EPA and to implement aNEAP in order to avoid an EPA action on the attainment status of the arealin
question. Documentation showing compliance with the requirements of Steps 1-3 isrequired, and
completeness in meeting these documentation requirements will be judged by ADEQ.

Sepl) Have the measured PM values been properly qualified and validated?

In this step, information about the measurements, the monitoring site(s), the areaaround the Ste(s), the
sampler(s), qudity control, and quality assurance must be documented. A description of each Site
location, the operational history and data summary for dl PM,, monitoring conducted et that Site,
including the exceedance and/or violation values, and a description of emissions sources and thelr
activity levelsin the areamust be provided. For reporting the PM, o



data, including the exceedance and/or violation vaues, the requirements of 40 Code of Federd
Regulations (CFR), Part 50.6 and 40 CFR, Part 50, Appendix K must be referenced and followed.
For the Ste(s) of interest, this descriptive information should address the information and requirements
described in 40 CFR, Part 58.26, including relevant appendices.

Documentation must be provided to show that the instrument(s) and/or sampler(s) measuring a PM, o
exceedance or violation is an EPA Reference or Equivaent Method, per the requirements of 40 CFR,
Part 50, Appendix J, and Part 58.11, referencing Appendix C. For each Site location, compliance with
monitoring Siting objectives, probe sting and ingtdlation, and operating schedule requirements must be
described following 40 CFR, Parts 58.12 and 58.13, and 40 CFR, Part 58, Appendices D and E.
Compliance with quality control and quality assurance requirements of 40 CFR, Part 58.10 and 40
CFR, Part 58, Appendix A for each PM,o sampler of interest must dso be documented, specificaly
addressing the higtory of calibrations, routine checks and maintenance, and whether the monitor
received and passed a post exceedance flow rate performance audit.

Sep 2) Does the event meet the " exceptional” 11 tests

In this step a demondtration must be made that the wesather conditions during the PM,, exceedance
meet the "exceptiond” criteriafor the geographic area where the exceedance occurred. The criteria for
the tests for qudification of an exceptiond event were developed by climatologica experts a the
Univergty of Arizona Department of Geography. The researchers studied the geologicd, geographic,
and cdlimatologica conditions related to PM, o measurements caused by high winds throughout the state.
The results of their work is summarized below and described in full detail in the report titled
Climatological Analyssfor PM,, Natural Exceptiona Events in Arizona, May 2000, which is available
a ADEQ.

Prior research has shown that high wind speeds especialy when coupled with drought conditions and
low soil moisture have caused dust sormsin the southwest United States. A portable wind tunnel was
used by ADEQ contractorsin 1989 to estimate wind erosion a various wind speeds over different soils
in Arizona; Nickling, W.G. and Gillies, JA. 1989, Emisson of Fine Grained Particul ates from Desert
Sails. Their investigations found disturbed desert soils became suspended at about 7.0 meters per
second (15.7 miles per hour). Subsequent hour-by-hour measurements of PM,o and wind by ADEQ
a various |ocations have subgtantiated this finding. Thisinformation was given to the naturd exceptiond
events researchers for incorporation in the quaification criteria.

The natura exceptiond events research team performed satistica tests using historica Arizona PM,q
measurements and available weether data. Congderation of the strength of satistica relationships and
the availability of datato users of this guideline led to the decision that wind speed and precipitation
were the key factors influencing blowing dust (PM, o). Consistent with EPA policy, wind speed was
selected as the principle factor in identification of an exceptiond event while short-term and long-term
precipitation were assigned secondary weights.

Having established the relationship between climate conditions and windblown PM, 4 the next



gep isto answer the question of what condtitutes an "exceptiond” event. ADEQ advised the
researchers that an incident rate of approximately 99.9th percentile or | event in a 3-year return period
should be used for the meteorological condition. or combination of conditionsto qualify a
meteorologica event as "exceptiond”.

In generd, it was found that a prerequidte for a PM, event to be declared exceptiond isthat at least 3
hours of wind be greater than 7. O meters per second ( 15.7 miles per hour) which is the gpproximate
threshold for suspension of fine soil into the air. If this condition is met then the event is reviewed by two
sequentid decision paths. On the first decision path the event can be deemed "exceptiond” if the 24-
hour average wind speed during the PM, o measurement exceeds the oncein 3 year satistic. However,
if wind speed during the event was less than the 99.9th percentile speed but equa to or higher than the
97th percentile va ue then the second decision path is followed which includes precipitation tests. These
Sepsareoutlined in Figure 1.

The following is adescription of the data requirements and criteriafor testing a potential PM,
exceedance as a hatura exceptiond event. It isimportant to note that the numbered criteriaare to be
addressed sequentialy.

Weather Data Requirements

The process for selection of the weather data source( ) to evaluate a candidate natural exceptiona
PM,, event are described below and outlined in Figure 2. The critical condderation or selection of
wesether stations among igible sources of dataiis their ability to represent the conditions that occurred
at the location of the PM, o monitor during the exceedance.

The station locations for wind speed and precipitation used to establish the event criteria (standard
gations) are shown on maps in Figures 3 and 4, respectively. Tables 1 and 2 contain the
latitude/longitude of each station dong with critical climatological Satigtics. Alternative data sources are
recommended provided that the aternative Ste(s) better represents the physical environment at the
PMIO monitoring Site, considering eevation, topography, and proximity. Alternative sites must have
documented quaity control/assurance and maintenance program and records to assure comparable
qudity to the standard gations. If the dternative station has a reliable and complete record of 10 years
or more, that data must be used to compute long-term Statistics for the criteriatests. The choice of an
dternative Ste and decisions on the use of the data must be coordinated with ADEQ before completing
the criteriatests below.

Sequential Criteria Tests

Criterion #1: Were there 3 or more hours during the PM,, exceedance with hourly averaged wind
speeds equd to or greater than 7.0 meters per second (15.7 miles per hour)?



If criterion #1 is met, proceed to criterion #2, if not, the event does not qualify as an "exceptiond”
event.

Criterion #2: Was the 24-hour average wind speed on the day of the PM,, event equd to or greater
than the 99.9th percentile level (one occurrence in 3 years) wind speed for the geographic area?

Thisis answered by comparing the actua 24-hour wind speed messured at the most representetive
gtandard gtation from Figure 3 and Table 1 during the event, with the 99.9th percentile vaue for that
dation in Table 1. If an dternative station is used, the 24-hour average wind speed during the event
from that gtation is compared to the long term 99.9th percentile vaue caculated for that Sation, when
avallable.. If the data record for the alternative station is insufficient for long-term gtetigtics, i.e. lessthan
10 years, the 24-hour average wind speed measured at the dternative station during the event is
compared to the 99.9th percentile value on Figure 5 for the geographic location of the dternative
dation.

If the wind speed during the event was equd to or greater than the 99.9th percentile vaue, it qudifiesas
an exceptiond event. If the wind speed during the event was less than the 99.9th percentile vaue,
proceed to criterion #3.

Criterion #3: Was the 24-hour average wind speed on the day of the PM, event equal to or greater
than the 97th percentile level (10 occurrences per year) for the geographic area?

Thisisanswered by comparing the actua 24-hour wind speed messured at the most representetive
standard gtation from Figure 3 and Table 1, during the event, with the 97th percentile value taken from
that same wind gtation in Table 1. If an dternative gation is used, the 24-hour wind speed average
during the event is compared to t~e long term 97th percentile vaue for that station, when available. If
the data record for the dternative station is insufficient for long-term gtatidtics, i.e. less than a 10 year
record, then the 24-hour wind speed average measured at the dternative station during the event is
compared to the 97th percentile vaue on Figure 6 for the geographic location of the aternative station.
If greater detail than provided on Figure 6 is needed, ADEQ can furnish gridded vaues for the arealin
question.

If the wind speed during the event was equal to or greater than the 97th percentile value, proceed to
criterion #4. 1f the wind speed was less than the 97th percentile value, the event does not quaify as an
"exceptiond” event.

Criterion #4: Have there been dry conditions during the 60 days prior to the PM,, exceedance such
that the 60-day cumulative precipitation is lower than the 4th percentile value from long- term satistics?

Thisis answered by comparing the cumulative precipitation measured during the 60 days prior
to the PM, event at the most representative standard precipitation station in Figure 4 and Table 2 with
the long-term 4th percentile vaue for that gation in Table 2. If an dternative gation is being used, the



60-day cumulative precipitation amount measured a that station during the PM,, event are compared
to the long-term 4th percentile 60-day precipitation vaue caculated for that station. If the data record
for the dternative gtation is insufficient for long-term Stetidtics, i.e. less than a 10-year record, then the
precipitation measured at the aternative station for the 60 days prior to the exceedance is compared to
the 60-day average long-term 4th percentile value on

Figure 7 for the geographic area of the dternative Sation. If greater detail than provided on Figure 7 is
needed, ADEQ can furnish gridded vaues for the areain question. If this criterion is met, the PM,o
event qualifies as an exceptiond event met, proceed to Criterion #5.

Criterion #5: Have there been dry conditions during the previous winter (October-March) such that
the cumulative precipitation is lower than the 4th percentile vaue from long-term Statistics?

Thisis answered by comparing the cumulative precipitation for the October-March period prior to the
PM,, event a the most representative standard precipitation station in Figure 4 and Table 2 with the
long-term 4th percentile value for October-March precipitation at that station from

Table 2. Note that if the PM,, exceedance occurred in the October-March time frame that the
preceding October-March precipitation data are used. If an dternative sation is being used, the
cumulative precipitation amount measured at that station during the October-March period prior

to the PM, event is compared to the 4th percentile long-term value calculated for that sation. If the
data record for the dternative gtation is insufficient for long-term statistics, i.e. lessthan a 10- year
record, then the precipitation measured at the dternative station for the October-March period prior to
the PM, event is compared to the long-term October-March 4th percentile values on Figure 8 for the
geographic location of the aternative Station.

If greater detail than provided on Figure 8 is needed, ADEQ can furnish gridded vaues for the arealin
question.

If this criterion is met, the PMIO event qudifies as an "exceptiond™ event. If this criterion is not met, the
event does not quaify as an "exceptiond” event.

Sep 3) What wer e the sources of the emissions causing the exceedance, i.e., were
the exceedances caused by dust suspended by high winds?

Initidly this sep entalls the development of amodeing plan for inclusion in the notification to EPA of the
occurrence of the natural exceptiona event within 180 days of the PM,, violation or exceedance. This
plan should provide a preliminary discussion of conditions during the exceedance, particularly the
suspected source categories of windblown PM, 4 on the day of the exceedance. The modeling plan
should describe in as much detail as possible the gpproximate dimensions of the modeling domain,
emission inventory construction methods, sources of meteorologica data, and the types of modelsto be
used. The actud modeing andysis must be coordinated with ADEQ during the development and
execution stages and be included in the NEAP public review process. The find modeling anadysisisto
be submitted with the NEAP within 18 months of the exceedance.



A logicad gtarting point for evaluating the sources contributing to the PM exceedance would be a
mapping of al PM sources sgnificantly influencing the monitor( s) in question on the day of the eventt.
The sze of the inventory areawill depend on the types of sources and their proximity to the monitor(s).
A monitor with large areas of recently disturbed light, desert soilsin the
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Figure 1. Weather Data Requirements for PM,, Natural Exceptional Events

First, for wind speed and precipitztion, determine and docoment which weather
station is most represeaiative of the site where the PM; exceedance value was
measured. Depending on whether a “standard™ station listed in Tables | and 2, or an
Halternative™ stution is selected, po to the “standard™ station option, below, or the
“altermate™ station options, below, respectively.

Day of Execedanee Lookup ¥alue

Value
“Standard” Station Wind Speed and
Erecipitation Data Yalues X X

There upe 3

1} Altermate Wind Speed and Frecipitation

Stution, demonstraled (o be more

representotive of P, exceedance site, have

more than a 10-year periced of record, and

b gquality-mwio red. X X

or

2y Alternate Wind Speed and Precipitation

Station, demonstrated to be more

representative of P, excesdunce site, have

less than a 10-year period of record, and be Use standard stalion
quality-assured. X default values

1

3 Alvernate Wind Speed and Precipitation

Statien, demonstrated to be more

representative of PM,, cxeecdance site, have

lesy than a 10-year period of record, and be Use imlerpoialed

quality-assured. X grid values available
from ADREL)

i



Figure 3.
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Table 2. Standard Climatological Stations Used for Precipitation Return Periods and
Laokop Values
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Figure 5. 99.9th Percentile Average Daily Wind Speed Map
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immediate vicinity would likely be swamped by locd emissons which would dictate ardaively

amd|l inventory area. Higtoricaly high wind PM, o exceedances have all been attributable to disturbed
land in the immediate vicinity of the monitor~. Regiond or background PM,, levels are typicdly
elevated and the windblown component may need to be considered; that may sgnificantly increase the
complexity of thistechnicd analyss and the NEAP planning process.

The emissons inventory will be needed for the present modeling evauation, and dso later in the
process if aNEAP is developed, to apply Best Available Control Measures (BACM), as currently
defined by EPA for the appropriate sources.

An atimospheric disperson modd approved by EPA in their Guiddine on Air Quaity Models or
dternative modeing tool approved by ADEQ must be used to assess the episode using the inventory
and representative meteorology, Absol ute agreement between modeled PM, and the actud
measurements are less important than the relative contributions of the sources because the purpose of
the modding is to show that the exceedance was caused by windblown PM, o' In other words, that the
exceedance would not have occurred without the windblown PM, o'

The digperson modding results should be evauated and compared with information gained by andysis
of the PM filter for chemica compostion, particle size distribution, and physicad characteristics to
interpret the contributions of the different PM sources and for comparison and reconciliation with the
disperson modeling results.

Sep 4) If the PM,o event qualifies as a natural exceptional event, what are the
required contents for notification to ADEQ and EPA ?

EPA requires the notification that a PM, o exceedance is a natura exceptiond event within 180 days of
the violation or exceedance measurement, along with a plan to develop a NEAP for later submittal
within 18 months of the exceedance date. This natification must include the following components from
steps 1-3 above.

From Step I: Provide complete documentation that the PM, o sampler(s) was collecting valid samples
on the day of the exceedance. Provide smilar documentation that sample handling, laboratory work,
quality control and quality assurance, and ca culations were properly conducted.

From Step 2: Provide complete documentation of al data, assumptions and calculations made to quaify
the PM, o exceedance as an exceptiond event.

From Step 3: Provide a modding plan describing in as much detail as possible the tools and methods
that will be used to determine the relative contributions of windblown PMIO sources during the PM,
exceedance for subsequent usein the find NEAP .A preliminary assessment of the contributing
windblown PM, 4 sources should also be included.



Figure 8. 4th Percentile Previous October - March Cumualative Precipitation RMap
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In addition, the notification to EPA through ADEQ must include a process and time lineto develop a
NEAP for public natification of potentia PM,, exceedances caused by natura exceptiona events, and
aplan to adopt Best Available Control Measures (BACM) on the manmade portions of the source(s)
of windblown dugt to be identified in the modeling to be performed pursuant to the plan from Step 3.
The requirements for NEAP content and review are to follow current EPA and ADEQ policies or other
guidance. All of the documentation described here in Step 4 must be submitted to the ADEQ Director
under a cover letter requesting that ADEQ anayze and process the request, make recommendations,
and forward the request to EPA.
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